oearcning r/\u 



1/ i 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 0-1 48233 

(43)Date of publication of application : 02.06.1998 



(51)Int.CI. 



F16F 13/08 
B61F 5/30 
F16F 13/16 



(21 Application number : 09-165252 



(22)Date of filing : 



06.06.1997 



(71 Applicant : SUMITOMO METAL IND LTD 

FUKOKU CO LTD 

(72)Inventor : SAGAWA KAZUHIKO 

SUGAWARA SHIGEO 
TANAKA TATSUO 
KUZUKAWA MITSUO 



(30)Priority 

Parity number : 08271 621 Priority date : 20.09.1 996 Priority country : JP 



(54) LIQUID-SEALED MOUNT AND AXLE BOX SUPPORTER FOR RAILWAY ROLLING STOCK USING THIS 
LIQUID-SEALED MOUNT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid-sealed mount which can 
display a high damping characteristic in a total frequency region 
including a low frequency region and an axle box supporter for a railway 
rolling stock which improves maintainability of a damping device by using 
this liquid-sealed mount. 

SOLUTION: In a liquid-sealed mount, a support shaft 4 is inserted to the 
axial center of a case 1, between an upper end of the support shaft 4 
and an upper end of the case 1 is water-tightly sealed by a flexible seal 
cover 5. Between a lower part of the case 1 and a lower part of the 
support shaft 4 is water-tightly held by a layered mount 6. A damping 
plate 8, having between itself and an internal peripheral surface of the 
cpse 1 a space 8a to be provided in a water-tight chamber formed by 
t. . flexible seal cover 5 and the layered mount 6, is mounted in an upper 
part of a support shaft 4. A damping plate 9 having between itself and 
the support shaft 4 a space 9a is mounted in a stepped part 3 in an 
internal peripheral surface of the case 1 , the water-tight chamber is 
sealed with high viscosity liquid 7. In an axle box supporter for a railway 
rolling stock, this liquid-sealed mount is utilized as a damping device. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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[Claim(s)] 

[Claim 1]Attach to an upper bed of a barrel, provide a flange of business, and a pivot is inserted in an axial 
center of a case which forms a step in a center portion of inner skin, Seal between an upper bed of a pivot, and 
upper beds of a case watertight with a flexible seal cover, and between the lower part of a case and the lower 
parts of a pivot is held watertight by lamination mount which laminates two or more cylindrical mount gums and 
cylindrical mount plates, Fluid enclosure mount which attached to a step of case inner skin a damping plate 
which is in the watertight interior of a room formed by a flexible seal cover and lamination mount, and attaches 
to the upper part of a pivot a damping plate which has a crevice between case inner skin, and has a crevice 
between pivots, and enclosed high viscosity liquid with a watertight room. 

[G m 2]ln an axle box suspension which equipped an axle spring on the upper surface of an axle box, or a wing, 
An axle box suspension for rail cars which inserted the fluid enclosure mount according to claim 1 in a building 
envelope of an axle spring as an absorber, attached a flange of a case upper bed of fluid enclosure mount to a 
bogie frame, and attached a lower end of a pivot on the upper surface of an axle box, or a wing. 
[Claim 3]An axle box suspension for rail cars which inserted the fluid enclosure mount according to claim 1 in a 
building envelope of an axle spring as an absorber, and took and stuck a pivot of fluid enclosure mount to a bogie 
frame in an axial beam type axle box suspension which fixes to a bogie frame an arm which equipped the upper 
surface of an axle box with an axle spring, and was jutted out of an axle box. 
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DETAILED DESCRIPTION 



.'Detailed Description of the Invention] 

;oooi] 

[Field of the Invention]This invention relates to the axle box suspension for rail cars equipped in the axle spring 
:>y using as an absorber fluid enclosure mount which has high damping characteristics over a wide range 
/ibrational frequency region, and its fluid enclosure mount. 
0002] 

[Description of the Prior Art]Some are various in the conventional fluid enclosure mount, and the fluid enclosure 
-ubber mount of JP,6-257638,A is proposed, for example as what has the vibration proof which was excellent to 
/ibration of inside and a high frequency region in it. 

](X J]As shown in drawing 7 , said fluid enclosure mount between the case 30 and the guide bar 31 inserted in 
:he center, The lamination mount 32 which laminated the mount gum and the mount plate is formed, the fluid 
enclosure room 33 is joined to the lower end of said case 30, and the stopper plate 34 is formed along the margo 
nferior of a case. On the other hand, the damper plate 35 is inserted in the bolt 36 which protruded on the lower 
snd of the guide bar 31, and it puts firmly on with a nut. Two or more stomata 37 are formed in this damper plate 
35, and the periphery is equipped with the rubber stopper 39, and the crevice 38 is formed between the inner 
circumference of the fluid enclosure room 33. And high attenuation liquid is enclosed with the fluid enclosure 
*oom 33. 

]0004]According to this device, when the case 30 and the guide bar 31 carry out a relative displacement to a 
sliding direction, and the damper plate 35 agitates the fluid in the fluid enclosure room 33, big damping force is 
acquired. In order to demonstrate the vibration proof which was excellent in inside and a high frequency region 
Dy this fluid enclosure mount, As shown in drawing 9 (b), damping coefficient C 2 to sliding direction vibration is 

2-6kgf-sec/mm, and as shown in drawing 10 (b), dynamic-spring-constant K 2 needs to fulfill 200-400kg/mm 

conditions. 

JD005]Although usually carried out as a means to decrease vibration of the sliding direction in a rail car, using 
the spring system of an axle spring, as shown in drawi ng 8, with the high speed vehicle, the axial damper 28 is 
at ,hed to the axle spring. Although a figure is the link type axle box suspension which equipped with the axle 
spring 25 between the spring seat 29 of the buck 24 formed in the end of the side beam 23 of a bogie frame, and 
the spring seat 26 provided on the axle box 22, and connected between the side beam 23 and the sides of the 
axle box 22 with the link work 21, The axial damper 28 is formed between the tip of the side beam 23, and the 
side of the axle box 22. 

[0006]By installing said axial damper 28, sufficient vibration damping performance to maintain a good degree of 
comfort is demonstrated. However, although the axial damper 28 needs periodical decomposition repair to 
maintain attenuation with good protection of oil leakage, since it consists of complicated composition which 
combined many parts, an overhaul takes time and maintenance nature is bad. 
[0007] 

[Problem(s) to be Solved by the Invention]Although the fluid enclosure rubber mount of said JP,6~257638,A 
demonstrates the damping effect outstanding to vibration in inside and a high frequency region, the outstanding 
damping performance in a perimeter wave number region including a low frequency area is not expectable. Like 
the above, the axial damper which consists of a seal type oil damper requires time for an overhaul, and its 
maintenance nature is bad. 

[0008]The fluid enclosure mount which gave damping performance so that this invention could demonstrate high 
damping characteristics in view of this actual condition in a perimeter wave number region including a low 
frequency area, Said cheap fluid enclosure mount is used compared with the conventional axial damper, and 
when it breaks down, the axle box suspension for rail cars which has improved the maintenance nature of an 
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absorber is provided by exchanging fluid enclosure mount. 

;ooo9] 

"Means for Solving the Problem]In order to attain said purpose, fluid enclosure mount of this invention, A pivot is 
nserted in an axial center of a case which attached to an upper bed of a barrel and provided a flange of 
Dusiness, Seal between an upper bed of a pivot, and upper beds of a case watertight with a flexible seal cover, 
and between the lower part of a case and the lower parts of a pivot is held watertight by lamination mount which 
aminates two or more cylindrical mount gums and cylindrical mount plates, A damping plate which is in the 
watertight interior of a room formed by a flexible seal cover and lamination mount, and attaches to the upper 
part of a pivot a damping plate which has a crevice between case inner skin, and has a crevice between pivots is 
attached to a step of case inner skin, and high viscosity liquid is enclosed with a watertight room. 
[0010]In an axle box suspension which an axle box suspension for rail cars equipped with an axle spring on the 
upper surface of an axle box, or a wing, The fluid enclosure mount according to claim 1 is inserted in a building 
envelope of an axle spring as an absorber, a flange of a case upper bed of fluid enclosure mount is attached to a 
bogie frame, and a lower end of a pivot is attached on the upper surface of an axle box, or a wing. 
[001 1]In an axial beam type axle box suspension which fixes to a bogie frame an arm which equipped the upper 
surface of an axle box with an axle spring, and was jutted out of an axle box, the fluid enclosure mount according 
to claim 1 is inserted in a building envelope of an axle spring as an absorber, and a pivot of fluid enclosure mount 
is attached to a bogie frame. 
[0012] 

[Embodiment of the Invention]As shown in drawing 1 , when the damping plate 8 of two upper and lower sides and 
th iamping plate 9 exist in the flexible seal cover 5 and the high viscosity liquid 7 of the watertight room 
formed in the case 1 by the lamination mount 6, fluid enclosure mount of this invention, When vibration of a 
sliding direction acts on this device, liquid is agitated by motion of the damping plate 8 through the crevices 8a 
and 9a. Under the present circumstances, high damping performance is obtained in a perimeter wave number 
region including a low frequency area by giving dynamic-spring-constant K 1 shown in damping coefficient 

shown in drawing 9 (a), and drawing 10 (a). 

[0013]When providing in an axle box suspension by using fluid enclosure mount of this invention as an absorber, 
as shown in the link type axle box suspension of drawing 2 , the space in the axle spring 20 can be equipped with 
the absorber 13. And if the rigidity of the lamination mount 6 is selected suitably for vehicles order and right and 
left, the spring nature of the axle spring 20 and the support characteristic conjointly outstanding as axle spring 
means for supporting of a rail car will be obtained, and. When the shear strength of lamination mount acts in 
addition to the damping plate of two upper and lower sides of an absorber agitating high viscosity liquid, the 
outstanding damping performance is obtained and the degree of comfort of vibration of a sliding direction of 
vehicles improves. Even when ****** is given to an axle spring after attaching fluid enclosure mount into an axle 
spring, ****** can be easily given by existence of the flexible seal cover of fluid enclosure mount. Since a fluid 
enclosure room consists of metal vessels when fluid enclosure mount of drawing 7 is temporarily used as an 
absorber, ****** cannot be given. 

[I A]lf viscosity is a low high fluid of temperature dependence as high viscosity liquid, anything can be used, 
but silicone oil, a polyisobutylene oil, a polypropylene oil, etc. are mainly used. The crevice 8a between the 
damping plate 8 and case inner skin and the crevice 9a between the damping plate 9 and the pivot 4 were 
understood that 2-9 mm is desirable as a result of investigating damping performance by experiment. In order to 
demonstrate the damping performance which was excellent in the perimeter wave number region from a low 
frequency area to a high frequency region as fluid enclosure mount, As shown in drawing 9 (a), as shown in 0.5- 
3kgf-sec/mm and drawin g 1 0 (a), as for damping coefficient C 1 of a sliding direction, dynamic-spring-constant 

K 1 needs to satisfy 40-80kg/mm conditions. And as for the support rigidity of an axle box suspension, it is 

desirable to consider it as the ** value 200 of a cross direction and each longitudinal direction - 1000kgf/mm / 

axle box. . 

[0015] 

[Example] 

Dra wing 1 explains the fluid enclosure mount by operation of example 1 this invention. In order to attach to the 
member which is not illustrated, attach to the upper bed of a barrel and the flange 2 of business is formed, The 
pivot 4 is inserted in the axial center of the case 1 which forms the step 3 in the center portion of inner skin, 
Between the upper bed of the pivot 4 and the upper beds of the case 1 is sealed watertight with the flexible seal 
cover 5 which consists of synthetic rubbers, Between the lower part of the case 1 and the lower parts of the 
pivot 4 is held watertight by the lamination mount 6 which laminates two or more cylindrical mount gums 6a and 
cylindrical mount plates 6b, It is in the watertight interior of a room formed by the flexible seal cover 5 and the 
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amination mount 6, and the damping plate 8 which has the crevice 8a between case inner skin is attached to the 
/,pper part of the pivot 4, and the damping plate 9 with the crevice 9a is attached between the pivots 4 at the 
rtep 3 of case inner skin, and the high viscosity liquid 7 is enclosed with a watertight room. This fluid enclosure 
nount is attached to the breakthrough 16 which was applied to the member by the side of vibration proof of the 
lange 2, and was provided in the flange 2, for example through a bolt, and attaches the member 10 by the side 
rf an oscillation to the lower end of the pivot 4 with a bolt. Instead of concluding with a bolt, the lower end part 
)f the pivot 4 can be pressed fit in the hole provided in the member 10, and can also be attached. Although the 
temping plate 9 showed the case where it stopped and attached to the step 3, as shown in drawing 3, it can also 
jrotrude on the inner skin of a barrel at one. The damping plate 9 can be pressed fit in a barrel and can also be 
attached. 

£01 6]If vibration of a sliding direction is added to said fluid enclosure mount, the damping plate 8 will move by 
notion of the pivot 4 accompanying the vibration, and the high viscosity liquid 7 will be agitated. Under the 
Dresent circumstances, attenuation in which a motion of a pivot has an effect by the shear strength of the high 
/iscosity of liquid, existence of the crevices 8a and 9a, and the lamination mount 6 is performed. The hardness 
3f the direction of front and rear, right and left of the lamination mount 6 can be adjusted by choosing rubber 
"igidity. 

]0017]The case where the link system axle box suspension of a rail car is equipped is explained based on 
draw ing 2 and drawin g 3 by using fluid enclosure mount by operation of example 2 this invention as an absorber. 
The absorber 13 is dedicated in the buck 15 formed in the tip part of the side beam 14 of a bogie frame, the 
flange 2 of the absorber 13 is attached to the top plate of the buck 15 with the bolt 17, and it equips with the 
ax' spring 20 which consists of coil springs between this flange face and the spring seat 19 provided on the axle 
dox 18. It joins with the link work 21 between the inner side of the axle box 18, and the side beam 14. 
[0018]Although fundamental composition is the same as drawing 1 , the shaft 11 which formed the support hole 
11b which fits in the Johan part the support 12 which ****(ed) the bolt insertion hole 1 1a on the axle box upper 
surface at the lower half part instead of a pivot is used for the absorber 13. And the flange 2 is applied to the 
top-plate bottom of the buck 1 5, and it attaches to each breakthrough 1 6 through the bolt 1 7. On the other 
hand, the support 12 is fitted in the support hole 11b, and the bolt 12a inserted in the bolt insertion hole 11a is 
screwed on the screw-thread hole provided at the tip of said support 12. In this case, the damping coefficient to 
sliding direction vibration consists of the ** value 200 of the cross direction of an axle box suspension, and each 
longitudinal direction - 1500kgf/mm / axle box so that the axle box supporting rigidity by which 0.5 - 3 kgf- 
sec/mm conditions are fulfilled may be acquired. 

[0019]In the absorber 13 in said example, an absorber can be carried out for reverse and can be used. The 
example is shown in draw ing 4. Although the basic constitution is the same as drawing 2 and drawing 3, The 
watertight room which enclosed high viscosity liquid for lamination mount on structure at the upper part is 
arranged to the down side, It differs in that the flange of the flexible seal cover 5a and the case was fixed on the 
upper surface of the axle box 18, and laid in the top plate 15a of the buck 15 which formed the support plate 43 
in the side beam 14, concluded with the bolt 44, and the upper bed of the shaft 11 was attached to this support 
pi 43 with the bolt 12b. However, there is no difference in an operation and an effect. 
[0020]The case where the cylinder rubber method axle box suspension of a rail car is equipped is shown in 
d rawing 5 by using fluid enclosure mount by operation of example 3 this invention as an absorber. In this case, 
the axle spring 20 of the order couple is formed from the lower part of the axle box 18 between the wing 40 
which protruded on the cross direction, and the side beam 14 of a bogie frame, and it equips with the absorber 
13a which has the same operation and effect as the absorber 13 of drawing 3 in each axle spring 20. 
[0021 ]The case where the axial beam method axle box suspension of a rail car is equipped is shown in drawing 6 
by using Example 4 and also fluid enclosure mount by operation of this invention as an absorber. In this case, the 
axle spring 20 is formed between the side beams 14 of a bogie frame the axle box 18 top, between the inside of 
the axle box 18 and the side beams 14 is combined with the axial beam 41, and it equips with the absorber 13 
shown in drawing 3_jn the axle spring 20. 
[0022] 

[Effect of the Invention]According to fluid enclosure mount of this invention, since the damping performance 
excellent in the perimeter wave number region from a low frequency area to a high frequency region can be 
demonstrated, it can use as a vibration isolation to various kinds of vibration sources. In the axle box suspension 
of a rail car, if cheap fluid enclosure mount is used as an absorber compared with an axial damper, compared 
with the case where an axial damper is used, maintenance nature will be improved by exchanging at the time of 
failure of an absorber. Installation space is reducible by equipping the space in an axle spring. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

"Drawing 1] It is drawing of longitudinal section of the fluid enclosure mount by operation of this invention. 
ID r awing 2] It is an explanatory view which a part fractures the link system axle box suspension of the rail car 
which equipped with the fluid enclosure mount by operation of this invention as an absorber, and is shown. 
[Drawing 3]It is a sectional view of the absorber with which it is equipped by operation of this invention in the 
axle spring of an axle box suspension. 

"Drawing 4] It is an explanatory view which a part fractures the link system axle box suspension of the rail car 
which equipped with the fluid enclosure mount which enclosed lamination mount with the upper part and 
en^sed high viscosity liquid with the lower part as an absorber contrary to the fluid enclosure mount in drawing 
2, c*.,d is shown. 

[Drawing 5]It is an explanatory view which a part fractures the cylinder rubber method axle box suspension of 
the rail car which equipped with the fluid enclosure mount by operation of this invention as an absorber, and is 
shown. 

[Drawing 6]It is an explanatory view which a part fractures the axial beam method axle box suspension of the rail 
car which equipped with the fluid enclosure mount by operation of this invention as an absorber, and is shown. 
[Drawing 7] It is drawing of longitudinal section showing an example of the conventional fluid enclosure mount 
[Drawing 8] It is an explanatory view in which a part's fracturing the link system axle box suspension which 
attached the axial damper as a conventional absorber, and showing it. 

[Drawing 9] It is a graph which shows the relation of the damping coefficient C of a sliding direction and 
frequency which are required of fluid enclosure mount, and, in the case of this invention, (b) of (a) is a case of 
the conventional article as a comparative example. 

[Drawing 10] It is a graph which shows the relation of dynamic-spring-constant K and frequency which are 
required of fluid enclosure mount, and, in the case of this invention, (b) of (a) is a case of the conventional 

| article as a comparative example. 

| [Description of Notations] 

I ' 1 30 Case 
! 2 hiange 

3 Step 

4 Pivot 

r 

| 5 5a Flexible seal cover 
j 6 Lamination mount 
; 6a Mount gum 
6b Mount plate 

7 High viscosity liquid 

8 and 9 Damping plate 
8a and 9a Crevice 

10 Member 

II Shaft 

i 11a Bolt insertion hole 
11b Support hole 

12 Support 

! 12a and 12b Bolt 

13 1 3a Absorber 

14 and 23 Side beam 

15 24 Buck 
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1 5a Top plate 

1 6 Breakthrough 

1 7 and 27 Bolt 

1 8 and 22 Axle box 
1 9, 29 spring seat 
10 25 axle springs 
?1 Link work 

16 Spring seat 

18 An axial damper 

31 Guide bar 

32 Lamination mount 

33 Fluid enclosure room 

34 Stopper plate 

35 Damper plate 

36 Bolt 

37 Hole 

38 Crevice 

39 Rubber stopper 

40 Wing 

41 An axial beam 

42 >ecial rubber 

43 Support plate 

44 Bolt 
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fcfg^fu ^-x©Ta5tsmi©TgPi©w^sij©P3 
itttt v * y b =fA 2: Rgftt > h y b- b %mm b x 
&%mm^vyb X7k% \zuftu wmmsM t mm 
■??ybic£*)j&f$,2ftrc7}<%mfafc$>ix, >T-7sn 

mvmmcm x> imM^vmm&x bt& 

•So 

[0010] sit* mMmmmm%tmw&, mtm 



(3) 



1 0-1 4 8 2 3 3 



%mm<D±m rc it v j v ?±\cnm t ttjm&m 

cooi i] hku $m&%mm(D±mKmtiiL, 
wffifr z m y a l it Mttism mc mfet % m& y i&fflfg 
nw&mas^x, wtffeortg^K^n^ i teic© 

wmx^yyhzmmmmtLTWAu mmx-? 
?yh(D%.mzi3mmcwt)mTtj;z> a io 

[00 12] 

mm<Dmm<DBmi ^m<omwnx^^yv^ m 

l K7fi? £ 5 t % RTftttflJisfa 5 i: $jiv ^ y h 6 ct 

fc<fct>l8ra& a, 9a*jILT*#*#2nS 0 £© 
& 09 (a) K^tWM^C, tmi 0 (a) iCy* 

[0 0 13] #»iil©«#§fAv£>h*«88gfcl 

•ciws3a«Wk:»w-*«^fctt, 0 2 ©y y^si m 

• fe&fcii^tejliS-fftfc?, Mi£ia2 0©tf 

©±t 2 ft©«8«tf^tt«fc«#-r s c t Ktazm 
mmmnzn, mm<Dm>bim&±t%>o $fc, h 30 

fc*£T? & * t&fti* At 7 y h ©^Sitt^ 
t*Mo#fcli:«fc»)»*fc : ?ffil(i*#A*ck3VTf«?s. 

[0 0 14] SfttttScfcLTfciu ttfttfiS < iSfi 

«wsv»6n*o mums t^-^mmtom 40 

8 a Rtfg&K 9 tmm 4 il ©IOT 9 a tiHttfc <fc y 
ftttfllfcWKfclg^ 2 ~ 9 mm^ll b^C £&t> 

igjSSm^^ T*©£ja$tW§«T*igft;fc$*ttti£S8Jf £ 

■SSfctt, 09 (a) fc^-r<fc?fc±T*lnlOiS««* 
CitiO. 5 — 3 k g f • s e c/miru 0 1 0 (a) 
fcjjVr<fc5te»f*taSSKitt4 0~8 0 k g/mm© 

4#HH£(d:Mffe^^ fe&*lft*ti*ti©3tia 2 0 0-1 
0 0 0 k g f /mm/imttZZ.t-hm&L\,\ 50 



[0 0 15] 

mmm 

*3fflV#m£ «fc * *#tf A v ^yh*Hite«fct)» 

£*4©±«£^-X 1 oiJStoH^flW^tf^Jii, 
A^6*«RT»ttfB^ 5 U *r-z. 1 ©T 

m £ 4 ©TpP ©f?S#}««fc©P3lf&ttT ^yhd~A6 

a £ psfittv^ > h yu- h 6 b %mm Lxft^mm*? 

7 y h 6 ?7.k?&fcfil# U nl^tt^MM 5 ^7 > 



i: ©P^ KHS M 8 a § 8 4 0±9Jt« 

#lts froStt 4 i: ©MtliM 9 a 9 

Abt&So co^ftifAT^yhfi, 09*. tf, y^y 

V 2 *B6Sm©fil5tf fc a T 7 5 > 2 teRttfc R3I7L 1 
6 1 h «9 L TMtt, $ fcSffli 4 ©TflSfc «SS8 

•piwrr «f^t> d t^m 4 ©Tisg(5*gi5# 1 o tcK^/c 

\m% 3 fc^jJ: LTffi y Wfti^^bft^ m3ic 
So M^. «S«9*IBf{*:fttc£EALT«»>Waci: 
[0 0 16] WEM#:ifAv<>y ht±T*lRl©Sii^ 

©iftfA#^PiH8 a, 9aO#4illY^yh6©f 

wg^jcy^©^^MS^T^ni.o 



[0 0 17] HSfi0lj2 

^jt¥M©yy^^snti^JfSH^s^bfc#s- 
^02, 03fcs^T^-rs o ^*#©fiS{*y 1 4 
©^«g[5^K^fc^# 1 5 mmmuw 1 3 >&Mi6^ 

SJ##i 5©A»cMsSBi 3©75y^2^^;l/b 

1 7t«ty^y#^ my^y^mtmmi 8©±te» 
*s«-r§o sfcwm 8©rtijijffi^ijay uto 



[0 0 18] MSgB l 3 (4 % S*fig^^«El l 

SJt?Ll l b«S»t^W*l i%MffltS 0 ^LT, 7 
5^2*5a*»l 5©A«©TiJ^ST#M)l?Ll 6 

l 7*iibriR0Wt<5 o -73s 5^?Li i b 



(4) 

5 

tl^n©)gfjt2 0 0-1 500kg f/mm/ilf\ 
±T73ftM£ft-f 3M«««0. 5-3 k g f • s 
e c /mm<Dgift%mrct$ 

[0019] %tc, mmmwttmmnmic&tf u 

tftr-*®75:'S>*lWSi 8<o±iSfj:«»U £Jt* 

4 3 £§JH: i> 1 4 1 5 ©A* 1 5 a fcfl 

g LtfVl' h 4 4 U E nW. 4 3 (CfAft 1 1 <9 

f^ffl • a*fcttnjw«aif>. 

[0 0 2 0] H$$)J3 

*im§o*«ic <fc § a v t> y y *mmmm 1 1 

^«H5fcwt. fdfli 8cDTBI5^6MtI 20 

-ftfaK$m.i>tcV j y V A 0 D 1 4 

wic WH-*fo«tf *» 2 o jwrh- 6 nr*5 1) , SMfaffc 

2 Ort£03<DM«$IBl 

13a £=g3Sf & 0 
[0 0 2 1] HJffiffN 

!KU *SSW0^SSfc <fc A y h *| 



odfj(io 1 4 toH(c$wte2 owsn, $f&fg 1 8 

<Df*HHfJ£Wi!3 l 4 £ ©K^W;* t> 4 l "WB^Ura 
D , M&ta 2 0 p^tcEI 3 fcaVr«*SHl l 3 #St*f 

[0 0 2 2] 

BSE©***] *«9!<D«{*i*Av«Jr^Mcj;ntf^ ffi 
ffiHWSfrsc 4:^**^6, ftHOSaMKic^L/ 

wmcts^x, m^y^Kit^m^m^x-r^yh 
%mmmwtixm%?tii£, mmmmo^mmam 

[0 1 ] *mi<omii&K£&m#8X'?vyh<DWBim 
mx$>% 0 

[0 2] #^©£ffiK:«fc3}8^Av£yh*iS*S 

vxm Ltc$mm<D u ^^^siwedww* 

[0 3 ] *^W©Hi6fite <fc D NffiBdfStBQtttffeftK: 



30 



40 



lfl¥ 1 0 - 1 4 8 2 3 3 

6 

[04] 02t*^§^ftfefAV'j7^hfc{*Ji^ > ±g|3 

vy h^mmmmt LxmmLtcHkmmmw yz-m, 

[0 5 ] #IS!B<D!$6SK: iS^MXv^y h £Msi£ 

LxmmLrcmmm<Dm3&x3ffl®%.m 
%~mmmLXKtmmmx%> %>„ 

[06] ^©HIlc^SiMAv-Jyh^i 

mt LxmmLtcmmmnmm D^msstm 

LXnktMfflmx&Zo 
[0 7 ] ^*©|gftitA y h 

[0 8 ] i&ftZ)tt$£tR£ LTW^>;^#^Lfc U > 

•So 

[09] ®ft£fAv7^Mcg$£ft3±T73ft©M« 

mkct^mmt<om%^t^yx\ (a). «*» 

IfiO^ (b) ttlt«0!li: LTO« B n n Ol^TS 

So 

[01 o] ffi(*iifAv^>McB#*nsiufteffiaK 

iJH?Sai:<D»lfl5*^"r^7 7-e, (a) 
Is 3 0 $r— X 

2 75 yp 

3 ®g|5 

4 5&(tt 

5, 5a WSM&^MM 
6 ftSVV^h 

6 a v^ybdT* 

6 b V^^hyi^-h 

7 iaffrl4M 

8, 9 MS* 

8 a, 9 a fm 
1 0 H 
1 1 



50 



iia xfl/hnmn 
1 1 b zmi 

1 2 

1 2 a , 1 2 b h 
1 3 % 13a WMMW 
14,23 Mti t> 

15 2 4 

1 5 a AS 

1 6 mmi 

17,27 
18,22 
19,29 

2 0 2 5 mite 
2 1 U^^SH 



7 

2 6 fffetf 

2 8 ffi^y^ 

3 i 

3 2 Si^yh 

3 3 «#&A£ 

3 4 •XKW/l'-h 

3 5 ^y^yu- h 

3 6 h 



[01] 




(5) fSMff 10-1 482 

8 

* 3 7 ?L 

3 8 ffiffiB 

3 9 dTAXhy-rt 

4 0 «M2/^ 
4 1 MS t> 

4 2 «f»=rA 

4 3 $J*K 

* 4 4 aft/V h 
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[03] 



[04] 



(6) 



Wm¥ 1 0-1 48233 



[05] [06] 




[07] 

[08] 




m a m c hz 3 m mwtt h z ) 



[^ffllEff] 

HltH 0 ] ¥$9^9^180 [#if llsRoSBH] 

[#mmie i ] [if i ] mw<D±mzmwm<D7 9 



(7) 



#r*W 1 0- 1 4 8 2 3 3 



$s i mmvmmiA-wy bttmmmwt lxwa 

MAv^yb^M^BtbTlSAU ®f*£fA?>?y 



(W&t&ASZl oooi 

mmm mm 

[00 0 1] 

So 

COMMIE 3] 

mmmmszi 0009 

[*KE*ft] mm 

[0 0 0 9] 

#K #ISl$co$&£fAv<7yHi> WftOifiPKK t> ft 
fctg&U ^r-XOT»fc3a*©"F»i:©lll*llRora 

tezmm-wy vxyk®K$mu ^w&mmtmm 

C#«MiE 4 ] 

[ffluE^*aa«] km* 

[*|IE*f#i«g£] 0 0 11 



mmm mm 

[001 1] Jgfc, *fcfte*ttffi0±@ifclSfflU fro 

mm at ^ y h zmmmw t lxwa u mm a-? 

M KPTtg & iirafto m m mmxtez. 
vmm 5 ] 

iwsEm&.u%i 0014 
[*KE3Stt] mm 

[0014] aft, Sttffi8fcLTfcl\ ttSfrSKSS 

K-yyn-y^ #y-i'V7>py?s> ^u^atri/y 

?*^frfflv»6nSo M«1£8£^-Xi*!JSBai:co 
UK 8 aS 9 £ M 4 <0$i n 9 a ^ «k 
0 MSttt^P^/cfgl^ 2 ~ 9 mmfrH$ L^C £ fr 

frfrofc Site* ffi^Av^yhtLTffinaSfcWfr 

S-SSfcH:, 09 (a) Kw*r«J:5K±T»iaiO«»« 
ISCCifiO. 5~3kgf • sec/mm, 010 
(a) fc*-f<fc5fcttt£tej£»Kitt4 0~8 0kg/ 

0- 1 5 0 0 kg f /mm/tmtt%>Z-£hm%L 
[#«fliIE 6 ] 

[ffiiE*t*3Sa*] 0 0 16 

mmm mm 
mmmm 

[0 0 16] MfB»^Av7yht±T73lR]^iJfr 

bufr&t, zonmci¥52^y^<Dm%\c&QMn 

co® * fct aawff 9 coMji^iaMgffiiBaa tM&> m 
<Dmw&twm8 a, 9 avtf&tmm^vy v eom 

fis?%ii«-r^c tfr-e#s„ 

[^ MMIE 7 ] 

[*|iBI**«i*] 0 0 18 
[ffliE^S] 

[0018] MSSH 1 3 tt, S*«*S^«0 1 £H 

C-efe5fr> 3d»Of^t>t>K±*»tc*;l/h>«i7Ll l 

a*, T^ggfciMl^ hiBK«feL ji8B 1 2 c 

1 2 ^ffl^t^SlflL 1 1 b«»ttfe*ttl 1 1 



i 



(8) 



1 0-1 48 



-■ft, i bicsai 2**w«u #;h<»bkl 

1 1 afclMLftftH" 1 2 a*Mf25:ttl 2©^fe«St 
fcjSflftk fe635rift*n^tMMMt 2 00-1 50 0kg 
0. 5-3 k g f • s e c/mm©*ft*»fet<Wie^ 

»PWfew»6ti« «fc 5 fcuwrr*. 

[#Mfl£E 8 ] 

mmmmszi 0019 



12 a, 12b 
1 2 c 



MRU 3£J$ffi4 3*fflH4!) 1 4fc»ttfc£#ttl 5© 
^Sl5a fcfggLJlU' h 4 4 t?^L> C«D3y$K4 

5 0 UMitiL MMMMJ 3Jc \-T*faff>vmtfi1mt, 



iffiE&*mm&i mmm 
mmm mm 

1, 3 0 >T—7s 

3 mn 

4 

5,5a nmvmi&m. 
6 WM^yyv 

6 a BMKWyhdk 

6 b jaiiafiv^^h^-h 

7 iSfettrl 

8, 9 MS^ 
8a, 9a MtM 

1 0 mi 

1 1 mm 

I 1 a #;l/b#3I?L 

I I b 

1 2 stt 



13, 13a 
14,23 MB D 
15 2 4 
15a ^« 



2 7 b 

2 2 #$£ 
2 9 {£ feffi 
2 5 fljtffc 

X b y b 

?y/iy°U- b 
$)l> b 
7L 



1 6 
1 7, 
1 8, 

1 9, 

2 0 
2 1 
2 6 

2 8 

3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 

3 9 

4 0 
4 1 
4 2 
4 3 
4 4 b 
[¥MffiIElO] 

BUlEtt*«B£] El 1 

ffiffiffl mm 
[01] 

16 



rFAXb'y^ 




DNffiBEl l] 

mm*&ma mm 
mrnumBZi 02 




r 



EE1 2] 

mimmmm^i mm 

IffiEMifflBZl 0 3 

mmm me. 

[03] 




BMBMIE 1 3 ] 

miE-ftm.9M%ii mm 
mmmmuzi 04 
affirm mi 

[04] 



wmm 1 4 ] 
mmmm&\ mm 

mmm mi 

[fflIEi*l§] 
[09] 

(a) 



6 
.6 



OS 



4,0 
3.5 
«^ 3.0 

& 2.5 
w 2.0 
O j,5 
& 10 
^ 0.5 
0 




ilEi 5] 

[010] 

(a) 



1 0 



(b) 




Hz) 




M&i&C HO 



« » ft C Hz ) 



f 



(10) 



fit 1 0- 1 4 8 2 3 3 



(72)fgsj# mm 



(nmm% ffl* mm 



±mm±<mmm.&m 5 ts 1 #109^ 



(72) ^» 



$±7^5 ft 



